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( i v) ^gRv/y^y ^ i/^ ^ U — v-a >-£rHfrL 
T, ^^^^-/WWigRTL&Vlf^lfrfflfitRTL 

(vi) Si^esj^co^-ttss^r iri^stris^^^y 

(v) &m*)M'rx'ryy R b, 

(v i i) ff^^^rtlc:3»SISixTV^35:v^<it^>^^|* 

^fi^oV^flulE^X yT" (i i i) — (v i) &m<0 
MTX7 L y?*b. 
20 ^fflV^T, mifE*^ ^ (i) <Dftm£tl^^>>tf ] J 

y?^**.is—is3 >&nrt^tz>z.b &^m\c-rz> - ^ 

Sp P Po 

( i ) y h^sffis/u— 7 , <D&mir<D$tmz&ttZ)& 

[HSS^l03fi^^ ^ h^fgfeSU-r^^-r y^fc, 
(i i) tT-^ IfTKiSttS'^OflljfiRT LEIBSrt^ 

iJ-^EKS*, ^2 ^$3^ 2/ hCOPflOi^^lHjSS^I^^ 
(i i i) ^^^-/WfttflfM lf7WRTL@B{: 

BB« Sr MBiJ i" 5 * ^ ^ 4: , 
( i v) Mc'&<o* y b bik'&<Dw\<Oi3 y b b<DTA<D%m 
m&&m — X* o y?-fZ>XTy7b, 
(v) mfZ^'ryT 3 (i v) ^M^^fWJ — T , ft< > 

^ (i i i) ^bMkOiSi-^^y^fc, 
(v i) huIB^t 1 ^^ (i v) £>B8fltosra— -Cfc < , 

igflUU 1 Jl(50/U — v^^fTf^ OV 2 0(7) R T L IhI 

SS^M^LT, WulE^^^^ 0 (i i i) ^feiUkiJjS-r^ 
50 ^y^r, 
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(v i i) ftfjfE^x^^ 0 (i v) 0>Bfl«dSWI— 

(v i i i ) #fflBBB«-fey h<0*-&rtT% {&<D^>- b V 

(i x ) «HBHflH?y h<7>SS&;jft^£, ^^iicoBffM^ 

srfflv^-cwie^^y^ (k) -e^ae^sraffl-rscts: 

[0 0 0 1 ] 

[i. i sifl^itsaMw ^ 

^^*5(t y (7)^|iE (verif ic 

ationM^f^o *36WO±R*«R*tt. ^^r^^-y 

[0 0 0 2] 

^bt«t t)#5pJi:4<5o Chrysalis 00 , Synopsys (R) & 

l/y^n7V^7r^ (RTL) (D^ybV^b 
*LT^£«fc5l-. ^^Iz-^aXi, IEStt(correct 

[0 0 0 3 ] ftlJBtM tTtt^bS»RTLSrHS ^ 
y V— xm^XRXfisitxfftA&X o 
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[0 0 0 4] ^>f l/^;^7n- ^^^^ cD^X?/^ 

Stereo, Stux«!*-ett*v\ ^^-yy^i 

J*, (operation) K« 9 3 "CSfls 

§[»&-<#x-, ^-ymm. &mn?f (spec 

ulative execution) J: 3 ftSHftrt 5 * C^f';^ 

[0 0 0 5] *WJNB»{C*3V^-C, V>^y y^V^aU 
-^a^ttt, 0S&£iiLT, «««[X-ttft<, ^£5: 
e* £ it 3 ^ # 5 e l~^?3gR (uninterprete 



d)j iv^5, 



-rs, 

[0 0 0 6 ] 1. 2. 1 rMt^)f^ 

✓n— K ^ m T <>D$!fiE<7) fe^v/^/f y 5/ ^ ^> 5 3. t — > 

^Tfe^tb^lo tt*ttftfc©tLt, J- Darringer, ^The 
application of program verif icat iontechniques to 

hardware verification", in Proc. Design Automation 
Conf. , pp. 375-381, June 1979, £#H8 0 L^^L, Darr 

ingerCOW5ES:t>^w^^^^LfcW5E^^ ^^v>^.— 

• W. Cory, "Symbolic simulation for functional ver 
ification with ADLIBand SDL", in Proc. Design Auto 
mation Conf., pp. 82-89, June 1981 

• V. Pitchumani and E. Stabler, "A formal method f 
or computer design verification", in Proc. Design 
Automation Conf. , pp. 809-814, June 1982 

[0 0 0 7] IS^^t IT, Darringer<£>ffi3Etf>±S 

ir%> tctiXD^F^M (invariant) £Rtt Z. t — 

(Darr inger<?5ffllSl?(iffi>JW^ (control po 
int)) T'fc5o ^^i^^-y y;^-^ 
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tt<oW«f4*/»St(0 4*i:4So WJ«^4f5 L<e>W]cd* 

tt^l^M (isomorphism) (DtcfrlC?-^ y ?-f^%3Z&%L 

C. -T. Chen and A. Parker, "A hybrid numeric/sy 
mbolic program for checking functional and timingc 
ompatibility of synthesized design", in Proc. The 
International Symposium on High Level Synthesis, p 
p. 112-117, May 1994, X*WiM£tltc 0 

[0 0 0 8] fife<Dl>< Ori^BIH-rS^SfciCO^T fc - 
:tlWt^ 0 Minatot*. 2 O0V»— K * T|B^ if 5 
LOP^^«££^^37t^<DBDD (Binary Decis 
ionDiagram : "dfrStje^V A) (^(/^n- 
^£*§^LT^5 0 S. Minato, "Generation of BDDs f 
rom hardware algorithm descriptions", in Proc. Int. 

Conf. Computer-Aided Design, pp. 644-649, Nov. 199 
6, «r#flg 0 ^(7)7/p-ft1j:, -f-^Tco^^^ig 

^fc5o Gong et al.fi, U^/U-&J*^*5lt 3 £ * 

yh^rflygLfco J. Gong, C. T. Chen, and K. Kucukc 
akar, "Multi-dimensional rule checking for high-le 
vel design verification", in Proc. Int. High-level 

Design Validation & Test Wkshp. , Nov. 1997, £:# 

y ?~fZ> r. t lCSJPS^nrv^fc 0 Bergamaschiand Raje 

<!:T'fc5o R- A. Bergamaschi and S. Raje, "Observab 
le timewindows: Verifying high-level synthesis res 
ults", IEEE Design & Test ofComputers, vol.8, pp.4 
0-50, Apr. 1997, £r#flg 0 
[0 0 0 9] *iE-Ctt, StECfc^tlflffttfMWI* 

* K. T. Cheng and A. S. Kri shnakumar, "Automatic f 
unctional test generation using the extended finit 
e state machine model", in Proc. Design Automation 

Conf. , June 1993 



(10) 1fcM 2001-142937 

18 

• F. Fallar, S. Devadas, and K. Keutzer, "Function 
al vector generat ionfor HDL models using linear pr 
ogramming and 3-satisf iability", in Proc. Design Au 
tomation Conf. , June 1998 

• J. Kukula, T. Shiple, and A. Aziz, "Implicit sta 
te enumeration for FSMs with datapaths", in Proc. 
Formal Methods in Computer Aided Design, Nov. 1998 

• J. R. Burch, E. M. Clarke, D. E. Long, K. L. McM 
illan, and D. L. Dill, "Symbolic model checking fo 
r sequential circuit verification", IEEE Transacti 
ons on Computer-Aided Design, vol. 13, Apr. 1994 

• R. K. Brayton et al. , "VIS: A system for verif ic 
ation and synthesis", in Proc. Int. Conf. Computer 
-Aided Verification, July 1996 

• S. Owre, J. M. Rushby, and N. Shankar, "PVS: A p 
rototype verification system", in 11th Internation 

20 al Conference on Automated Deduction (D. Kapur, e 
d. ), vol.607 of Lecture Notes in Artificial Intell 
igence, Springer Verlag, 1992 

[ooio] $¥ffi%im%cfc y ? 

■ R. Shostak, "An algorithm for reasoning about eq 
uality", Communications of the ACM, vol.21, no. 7, 
pp. 583-585, 1978 
30 • R. Jones, D. Dill, and J. Burch, "Efficient vali 
dity checking for processor validation", in Proc. 
Int. Conf. Computer-Aided Design, pp. 2-6, Nov. 1995 

• A. Goel, K. Sajid, H. Thou, A. Aziz, and V. Sing 
hal, "BDD based procedures for a theory of equal it 
y with uninterpreted functions", in Proc. Int. Con 
f. Computer-Aided Verification, pp. 244-255, July 1 
998 

• C. Barrett, D. Dill, and J. Levitt, "Validity ch 
ecking for combinations of theories with equalit 
y", in Proc. Formal Methods in Computer Aided Desi 
gn, pp. 187-201, Nov. 1996 

• A. Goel, K. Sajid, H. Thou, A. Aziz, and V. Sing 
hal, "BDD based procedures for a theory of equalit 
y with uninterpreted functions", in Proc. Int. Con 
f. Computer-Aided Verification, pp. 244-255, July 1 

50 998 
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&1NtLZ> C £ fc "Tffi"CfeSo C. Barrett, D. Dill, and 
J. Levitt, "Validity checking for combinations of 
theories with equality", in Proc. Formal Methods 

in Computer Aided Design, pp. 187-201, Nov. 1996. 

«r#HBo 
[0 0 11] LfrLft&b, 

*t55V^ttA. Goel et al. CO t OTfe 5 Mfc-fZ) 

^^> 0 A. Goel, K. Sajid, H. Thou, A. Aziz, and V. 
Singhal, "BDD based procedures for a theory of equ 
ality with uninterpreted functions", in Proc. Int. 

Conf. Computer-Aided Verification, pp. 244-255, Ju 
ly 1998, £#fla„ 

[0012] 1. 2. 2 feMBiffi : X^v^-y >^f 

• D. D. Gajski, N. D. Dutt, A. C. -H. Wu, and S. Y. 
-L. Lin, High-levelSynthesis : Introduction to Chip 

and System Design, Kluwer Academic Publishers, No 
rwell, MA, 1992 

• G. De Micheli, Synthesis and Optimization of Dig 
ital Circuits, McGraw-Hill, New York, NY, 1994 

[0013] [1. 2. 2. 1 ^py^f/f^/^ff 

t/^< 0^tf)"wait until clk=l and clk"-f ^< ^ h ^C^^ 
AtSltt-fcSo !¥#fflfi, D. Knapp, T. Ly, D. MacM 
illen, and R. Miller, "Behavioral synthesis method 
ology for HDL-based specification and validation", 
in Proc. Design Automation Conf., pp. 28-291, June 
1995 N £#fig 0 fcS-y-Y */l'1ftilkfc<DD-'f P^HtRO 

tf % t^TO/l'- 7° (VHD L coprocessor ^VerilogO 
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always^P y 9 <D & 0 te$%B<D/U— y&St?) *$)Z>tc 
i^-T ^/MBcte, KfcSlMSA^ffifc:** LT 

[0 0 14] #"Jl : m 1 }:/TtVHD L TM fEa$£r#X. 
5o wOEifili, while/L— 

Zffts Wffin+nZ^tTo CCO^Pt^m 2oc£)"wai 
t until clk= I' and elk' *>f h JCfc&m&tttfX 

itf AP^^tfc^ nz yi?^-^ tnismR&mlTo ft*3, xtfvar, y 
tfvar s u#var&l>*dx#varte{f ^T'3b 5 , ^ ^^l&M 

>ptLr^^tL^-r-<T(7)^A(iff ■g-ftA-efcSo vhd 
Lt-^ott^ff-^rtA^r^-fe-evx^ ? m-^-^iXA 

12, 7V^l^Lv\, "wait for Ons ; "JC<D @ fftfi, x 
/u^iiM^^AL, 5{f^ A^Cfc J: o r ^ ^ 

J6> [0 0 15] tf-^-f t:"rfEaitC*5tt^while/U— 

ft -^y#var— OftA£%x_£ (&:Jb\ :^)t"M t°TIE 
ififi, "wait until clk=' T and elk' event"^C^^^ ^ 
^) D ^^^^cOf+^Cfi, «#u#var^-arv^ffl[S:ttffl"f 
So ft -^u#var^(D5fetT-r S ftAfi^tT Stlt^S^ 
/U— ^Oft^C0"wait for 0ns"5T* T?*3!|-ef4ftV 
TfcSo L^^L, X-Jr^jx— /U-Ctt, u#var^(7)fg-§-ft 
A^f^{<l"wait until clk=' 1' and elk' event"^C^^A 
t5 Z.klz£ V) ^ y #var^COftA^fpfffi$tbSSui-u#var 

[0016] [1. 2. 2. 2 jag(^jfe^<#x.] 

5^ -<#x.5 0 l¥*Wi-fi, 
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• D. D. Gajski, N. D. Dutt, A. C. -H. Wu, and S. Y. 
-L. Lin, High-levelSynthesis : Introduction to Chip 

and System Design, Kluwer Academic Publishers, No 
rwell, MA, 1992 

• G. De Micheli, Synthesis and Optimization of Dig 
ital Circuits, McGraw-Hill, New York, NY, 1994 

s^-f— K («»Jx.tf, R AW (read-af ter-write) „ WAW 
(write-after-write)/«£if) ^3SS* S *)S 0 SS^^Sfc^ 

^^^^ — /ua* b (josij^j&t^^— — oott m 

tltl^o BMWfctt* J. Gong, C. T. Chen, and K. Ku 
cukcakar, "Multi-dimensional rule checking for hig 
h-level design verification", in Proc. Int. High-1 
evel Design Validation & Test Wkshp. , Nov. 1997, 

[0017]«2:|2 (a) iltf— f tfTCEiSSr* 
U 112 (b) fi-tco^i-S^^v?^— /HSr*-fo C 

[0 0 181 KT^t^tx.*^ :«h'Mt7i; 

v\ tr-^-r trrt^ioitsflHH- 2 t * 1 ^ 

Mfc:?*— *«#«b&s*>!P (+ 2 (Dttj^ji* 1 ooA^r-fe 

5) , :©7- *<S#ttfc\ El 2 IC^-f ^^v?^— yl/f 
[0 0 19] 2 OCOfor/U— y^MW^Ffn^^- v 5 ^- — 

4(aotI^^tl, ti^-r t"Tl5ai(Om2cDfor/U- 
yuco^SIS 1 T'HS^nt^Sc c<7) 

[0 0 2 0] [1. 2. 2. 3 > hco^g 
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ff^Uy K) te, LfcfUi, V > 

10 te#M\E\ (acyclic) ) \CM It w <D ± 0 ftSiSfb 

• R. Camposano, "Path-based scheduling for synthes 
is", IEEE Trans. Computer-Aided Design, vol. 10, p 
p. 85-93, Jan. 1991 

• S. Bhattacharya, S. Dey, and F. Brglez, "Perform 
ance analysis and optimization of schedules for co 
nditional and loop-intensive specifications", in P 

20 roc. Design Automation Conf . , pp. 491-496, June 199 
4 

[0 0 2 1 ] x^rv?a- y ^^^co/^^/ir^V 

4<45o Hot, nijtrassr^^y^i-smswftaw 
+#-cj*fcv\, tr^-f trr mart's 

*4x5«»0-fey h^»7 f -^7P-^77« 

-T6 C <h ^^|IE-r5o ^«b(-l¥^B^il, C -T. Chen and 
A. Parker, "A hybrid numeric/symbolic program for 
checking functional and timing compatibility of s 
40 ynthesized designs", inProc. The International Sym 

posium on High-Level Synthesis, pp. 112-117, May 19 

94, £#BS o 
[0 0 2 2 ] [1. 2. 2. 4 )V— -Tmmj 

5o 7*— ^ (HfTlH]ft36S*lWic|!Efti"C*)*9 , 

5^ y >^ft«^**stbru^o cttboaflffcttfiJiT^ 
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[0 0 2 3] • zfmfflcD 1 0(D^* 

te\ trr(^*3^-5^—^ , Sr^--^ p *fr(ioop bod 
— Sri-Sri -efc£ 0 JB2 0*«tt, *<5r^* — /M£*5 

MM^m^IU3 (b) ^0^03 (c) tcW^-fSo 
[0 0 2 4] -/u— ^EHE. mt;:J;*K ^v^-yu 

/u— ^asuL^a-Lr-rnSo ^— finite s-ia 3 (a) 

[0 0 2 5] ^-W^7>f^ft;. ^Wi, a*—:/ 

jPf*^(loop folding) fcav^tt/U—T'Wtttt (loop wind 
ing)i4>I^V\ ^^^^S^lHl^lltTSr^tTUrll 

d £ <bUll¥*ffllCti* R. Potasman, J. Lis, A. 

Nicolau, and D. Gajski, "Percolation based synthe 
sis", in Proc. Design Automation Conf . , pp. 444-44 
9, June 1990, Sr#flB 0 /U— -Y I'ffcSrB 3 

(e) i^j^-rs. 

[0026] tr^-f fcrrjc*3tts^— 

^<DJiJ*ttSJB4:4S. Stic, Ste^W^-Y >ffc 
5 ft/w— ^SSfbfi, J^v^ — jvt tr^-f if Tic 

[0 0 2 7] [1. 2. 2. 5 ft«SHfT] S;«l|gfT-e 
u^yu^^co^^^^ — y v^x^KSE^ft 

• I. Radivojevic and F. Brewer, "Ensemble represen 
tation and techniques for exact control-dependent 
scheduling", in Proc. High-level SynthesisWorksho 
p, pp. 60-65, 1994 
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• 0. Lakshminarayana, A. Raghunathan, and N. K. Jh 
a, "Incorporating speculative execution into sched 
uling for control-flow intensive behaviors", in Pr 
oc. Design Automation Conf., pp. 108-113, June 1998 

[0 0 2 8] *>5r^-7te, SH^fTS ft 

• J. Gong, C. T. Chen, and K. Kucukcakar, "Multi-d 
imensional rule checking for high-level design ver 
ification", in Proc. Int. High-level Design Valida 
tion & Test Wkshp. , Nov. 1997 

• C. -T. Chen and A. Parker, "A hybrid numeric/symb 
olic program for checking functional and timing co 
mpatibility of synthesized design", in Proc. The I 

20 nternational Symposium on High Level Synthesis, p 
p. 112-117, Mayl994 

[0 0 2 9] 

[*^»*LJ:5i:t5RH] [2. *9i<a«S] * 
%>Wl±, y s^^S ~ v-a >^ 

^■^^-yy^^tl/cRTL^^^tlf:^, 2o 

«?0 [0 0 3 0] ^^-^a-y y^^tttRT L i t'M ^ 
TiExEcoPfl^, *«=f+#<OPl«gtt3&s*>SA**M£wy * 
ha>fel*£«>-C\ *38W£>t$fifte. 2o^fs^ic^o{t^ 

[0031] Unfile IS t 19 s ^»JK4^«c 
[0032] *^>^-y ^^SrSrtEi-af^SBtt, tf^ 

5^ ftUffli^J: 0 t7-^^ 
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o^TJ*. ^r^^ffl^^^^iji: £ tic, ir^^3>-4T* 

[0033] ^>y^y >3yr^^yx 

[0 0 3 4] «3fc^*ft»-*5»t5WH^Sr1»*-*-Sfc«) 

Eat o^ffitt^EWr Stt#Slxfc*«feS: 
i:T?*>5o #3B91fc)\ \s^teZ>*trit~— /Met MRS £ 

[0 0 3 5] fcT— i t'Tfi, «*<Dffi*0>»a;-cSj£+ 

7P-^77fcSVMj:$IJi/7 f -^7D-^77 (CD 
FG : control/data flow graph) StFtf^-f 

\i\ \f^\fT^m^^^(OWm\%, D. Knapp, T. L 
y, D. MacMillen, and R. Miller, "Behavioral synthes 
is methodology for HDL-based specification and val 
idation", in Proc. Design Automation Conf. , pp. 28- 
291, June 1995, £#BB e 

[0 0 3 6] frM^^v 5 ^-^: 
[0 0 3 7 ] **W<^«|iE#«#<OjEai*at/^tt* 

[0038] • tr^-f tmESi5^*5»tss#fi, 
«fc>ft5fc<z> JIW&tfJtttMJ*) fc % 
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So 

[0 0 3 9] • *>5rv^— y ^^^n-fe^fi, 7Fv; 
[0 0 4 0] • — f t*rtc*5tts#/^— ^r: £ Id, X 

[0 0 4 1 ] ±m<Di£3£te^tiizk*fflmftT*tetj:\,\ ^ 

SSftUW^ ^ >?3L— y > ^(force-directed schedulin 
J<9 =l — y V ^(loop-directed scheduling) ¥ 60 <t 5 ftiil 

y > v&ffi^ J: o Tf^/c £ tt£ ^ 3 0 

. D. D. Gajski, N. D. Dutt, A. C. -H. Wu, and S. Y. 
-L. Lin, High-levelSynthesis : Introduction to Chip 
and System Design, Kluwer Academic Publishers, No 
rwell, MA, 1992 

• G. De Micheli, Synthesis and Optimization of Dig 
ital Circuits, McGraw-Hill, New York, NY, 1994 

[0042] *w*ie»-ett, ftatftft*^ v 5 ^— y 

[0 0 4 3] /u— y^o^TIEStt^^ni y?irZ>m 

*t^L/^l/\ *JgSt'tt, -r-<TC0n^0 

50 t-o^T, nm<OR'igi'&<Oteltt:^7L. "T^TCO^tC 
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1-3. *Sfl©T^P- ?-<DZ<D»& 
S3, WtB*||*«5fc*^#»«IW**«ffl1-4fc«). 

ft? £*Lfcffi ( d tt^S * ^ * - 9 i- «t o T^Jffl $ Jxfd 

a**? 5 61") ^*#1-*f»it*«=*r*It1-5 

/u— y a* 6 lantr £ tt £ ps o 9 — ^ * i: s a 5 , 

fey &ft=<E>/c /w— ^4 2ElJ:9*<liftUTjtff 

*WWc, 2 0<O||fT&<O#lkO^#61\ n=6£^fr 

(early termination) 4: V ^ 5 « 
[0 0 4 4] 

[«RH4r#*1-a3t«>o*a] *«W0BW4:afi81-5 
3t£>. m&<D*<!ri/*- — y Vi/(OiE^ttSr^-^^^1-3 

3SSr»mi--5fc«>»c-»#y y ^ ^ ^— ^t:* 

[0045] ffiKd tr— < trrESSJi, -^^^/^ 
[0 0 4 6] #s l < tf— f risiStt, jr*^ 
[0047] l < tt, tf- — r trrESBtt, /u— ^ 

[0 0 4 8] »4 L < 12, hf^-Y tmajfili, 

[0 0 4 9] *^PJc^^9 lo<0»«*^J:tLtf, [HlSgO 

s/ K^atRi-^^^y^i:, sfrfstf— r tmaas^fe» 

TiftUigl-^^iy^irSrWI"*. 
[0 0 5 0] jff* L< fi, ^^r^^-/Wi, ^^v^- 

[oo5ii ff*L<ii e^^tm*, r trrtt 

[0 0 5 2] »*L< tt, miSEWI-S^^y^tt, bu 
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-r^^x^^iSrWI-^o 

[0053] *36^(^b5 loo^aianii [eiss^ 

S*^*:/^ ffilB^^^*— /utt*»»^9 7^e>, 

etr^w f7ttii^^7 7^b, »J61-Sif^>rfr 

K4r«S"J1-*^7 t y^ , 4:, WHB^S^— /u* u- 
y K*r^4r^a-/u«ie^9 7|c:aE«1-3 4: 4: t^ttK 

[0 0 5 4] »^L<i2, *ffitt^*y^tt, fJlEt: 0 — 

ffir 3/ h a r r 1 Srfp*1"5 y ^4: , miBtT^ tf 
F^co1-^<T^/— KO^tc^^^ttS ± 5 l-> Sijf£^^ 
Far r2^(ttt^f^^ ar r ltfc^O, 

tr r »5S ^ 7 ^ o *ji£3E « * K»j t^r^ 

KCWt^^y^h^MtS^f^^ arr 
2&tzk**), a r r2rtO*y-KSr»lLt, 
^-MSI^770A^^^^^^^^M/77(O 

y^hrtco^v^y (i^j- ( u , c ) 5 , u^b^-f 
K p 7fl»jg^77rt©»j£tstti^> p - K-e«Sf«tt*s»e 

[0 0 5 5 ] fc¥&*M<Di> o l o<7)4*t»^ J:ttfi> [hISSco 
^^^^-/u4r^0K^t^^t'T4:^Ffl^^ffittSrSI 
HEl-6*«fe*s««*nS. (IIHE^^r^a-/mW«HEK > 
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^77tLTSat5^rs/^i:, t'^-C fcTTS: tr^T 

77^, #»»ii*fiK4>rt^ii*Ty— KSrBiafl-ra^T 1 

3/7^. lWIE^-Jr^*— /u««a»^9 7SrO-S;LT, 

ttfc ^ icst-r s *itRTLia» 

✓^S/^-Jvi'SrJH^T* SJ#J Sftfc y 3/ * > 

* 3. \s—*/b y^ffltt'M i^7ttii9/77ft 
£>*fj£1-5'<;* £I8S'J U (C^-T S«5gR T Li 

S^Sit^^f^^i, at«£ft£'<*lc*3^T. w 

3/ ^ >" ^ * is— is a ^<03*a»ric»* y M£*5^T»b 

ft a ^/h^v^^c, v^y 3^ ^ 

t^5^t'^^7^ ffjfEfty^ffi 
^JI*T"t-S^T-5/^<h. SllR£ftfc^*ft<Dl-^T<7>& 

[0 0 5 6] ^^L<(i, fM»*ftftv^>v#y y^v" 

i:, tf^lfr«5lRTL«r4rt"*-a^7 i -/^ , 4:, 
jRv^/tfy y^ >^ ^ u— v-a v^H^tLT, ^^y^ 

&Zk\cmumn^ZXTy7&mVfe^x'ry7 > t, 
T m <0 ig 1" * 7^ y ^ t £ m -t h 7 p ir * £ ffl ^ T Hff £ 

ft£o 

[0057] »sl<(1 rrtic. 
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<D3fB(7>^ y hMJt^^777 p ^, tr^>r trr*c*3 

ftS^^^WigRTLEI&rt^^-rS^ 3> hSrttgiJL 
X, |gl tm2<D^Jy b<Dffl<Dy-7\B}&t, IB 2 t fg 3 

Z>*T y7k* xtri?A— /uat/tf^ t7(DRT LIE] 

^fftcov^X2oORTLlH]SS^ilMLr, 

^co-y-^irty ht^^I^ Sm^lu^^y htc:*3ft5 
*iB««r, «««ty KD*^ti6»L, 1 oi^L Ji 
©/^^trCov^ 2 owr T LiK^Mi IT, m 

> h y (D^— /n- fey h-efcs-r^rco^i^ h y &mf& 
■tz^iryyt. ^mmm-tyb(ommM&&. 

<omW.(DM&t Lt)tm^f77 p < !:$rWt^7 s Pt 

[0 0 5 8] *^PJcOt> o 1 o<©«F*{d«tfttf. ©SgO 
^^-ya-Ij >^<7)iESt££^ y^t5^7Ai5ft 

aw»e>»e>ft5 0 :^^7Ait ^-^fffitst 

[0 0 5 9] £P£ L< (i, MfSf— f tfrfS5S^, 
^/u»*«5WAJcj:oTaE*Sft4« 
[0060] jf * l < tt, mifB fcr^-f trreatt, 

[0 0 6 i]jfSL<ft SulEtr'^^ tmBiaStt, z^— 
[0062] jf*L<f±, mifs tr^-r ^rieafctt, siif 

[0 0 6 3] ^^0^<^t> 5 l oco4#i»^J:fttf. 0S&^> 
— /^Ilf^7 7 ^ 4:, [«ISS(7) t^-f tfT 
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t-5t*- — f tTT^ u-y Kir & by milS^^*^^-— 
Sifl5fc^-r \?7*\sy KSrfcT^ f trr*3t^9 

[0 0 6 4] *»fl(Ot>5 lO^WKfcitltf, (hISSO 
■fe s/f\&tM-=e y ittSaytfa-^^f^^si 

a^bmig^^ 5/ tzmn-tz^ b**im\z-irz>^*^ 
[0 0 6 5] ff^Kfi, «rEtr^-f trriBSSfi. *0 

[0 0 6 6 ] $?£L< 13, BUfE t'- — T tTTiaifctt, feW 
ft-<# x. (C J: o T £ tt 5 o 

[0 0 6 7] #* l < tt, metr^f trresfcrtt. /u— 

[0 0 6 8] »* L < IS, SulSfc 0 ^^ tfTfBxEii. 31* 
[0 0 6 9] ;£3£9!a>fc 5 1 o<7D«Fl»(r < ttttf. m&<V 

^ ^rvtmm^^yy b Lxm^L-tzft^t . mm*tr 
[0070] *igw^t> 5 i -o^wiRtcintf. msgo 
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>f ^7tt(ll»^7 7 i lt«at5^f y , ffirlE 
^^^^-;u:KiI©^7 7^e), Utr^^^v 7 ^— fl* 

vzmyi-tz^Ty^b, flfriE tr— r trr*«a 

>r z, -/u«it ^ 9 7 b m 12 fc^>f if 7 mm ^yy<D^ 

mi^^^mtt^ <t o tc N ffiis tf—r ^7«s^7 7rt© 

t^/- KSr^tfMfls-fey h a r r l Srffr*-*-** 

(07- K«r*tflRi¥-fey h a r r 2£m£-r£^;y:7 P 
ir. arr ltt^9, If^>f lfr«ift^5 7rt©XJS 

^mzmm-tzxTy^b, < ^rmm^yy^^ 

tS^ry/i:, a r r 2^rfc^*9, a r r 2f*J<D#/ 

^^a-;na^77ou^«nty^ hsre»*-fr 

^>^^^^<h. ^-^ffitty ^ hF*9<£>oi> h y J4» (u, 

c) -e*>«9, utttr^>f fcrr»3S^7 7rt(o«#^«gi] 
AtfcStLT, if7«ig^7 7rta)MtStB 

lfe#c ^a r r 2 ft^^^ y ttiJl / — KfC*fi"^ h 

— h a e;— -cfc* 5 -h^^oL y^^r^^=ry-fb, 

a r r 2 F^OOf tH^7 / — KCol/^i 0 i^-T^^ 

tz.Wi&\^mm\k*^rttzbir%* : T y?b znrt-fz 

[0 0 7 2] 9 1 ocOWflUcitLtf, Ih]^^> 

xtrisxL—/isb&m&<D\?^ i \f T bv>mv>^Mfti&&i 

>?a-;uS:7yv? a -^iB»^77t LtS?lt5 
lt$!lt§^777'^ TOE^^^a.— /utt«a»^ 
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X s fflm£titz.i/>7$V y ? >^ ~ is— is a V^HtTt 

x tr-^ tr r ^ 9 7 rt <o»iCi- s * wsij-r 
i. a«?**bfc»js-fe5/ m*. y a 

m^^titzy<^^(D^^x<D^m^^\c^^x^±<D 

5 cfc 5 {C/W— M*£> v'V'^ ^<7)f^t(Z)^^iCO^T^ 

Hfifi-Sw * titers. 

[0 0 7 3 ] «F£L<I3:, iiufElfe<£tt\ ftufE^v t°^ — 
y * h^Wfj atS^ry^i:, y ;* h 

Me7titRTL*t*t5^f!/^, mm^>> 

itRTLStftrM t7«gRTLrt<7)»JSt5ll^ 

lasij-r 5 * ^ ^ t , t yi-swt&mm 

* lc» 5 K in r t > ft e> * # iS^^fli <r> 4 > * ^> 
— /H*W*;* cofflFit R T L [E3SSrt^ 3 f@(D^7 y h SrSfcS'J 
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^-^&r>*tf— f tr°TORTLlHlS§i-^tt5^-r^^ 
y h^ttK&ttS^&i*? U©BIJ<Z5«JE«BB««:BI»J-t- 

s^f y/t, htm'ik<nm<o* y ht<Dm 

0*«Hffi3ftSRI— -CfcS^if 5^*^* -y^-r^)^^ 

•y-yir-/ hTfcst^, mmcomcDXy b\z&rtz>mu 
TL[HlSg^ilBBLT, in^aw-*^*:/*, miE§8«^ 

■fe-y Kojit^fciianu, io^±o/i — ymrtiz^^x 

2o<PRTL(HJteSrJgHlL-c\ m*)fe-$-*T y-Jb, Wi 

[0 0 7 5] lo^iiaixfl =3>t: 0 

fcte-tZ>b$\z&MiB\xi'y K©+»4ty h^^^i" 

[0076] $f^L<(i. BttiEtr^-f trriEjfifi, i^>r 
^ © m A I- J: o x &m & in Z> 0 

[0 0 7 7] & 4 L < fis bf^>-f tf TESSI*, 

40 [0079] s^Kit tfrtBtr^ tfriaatt, 
[0 0 8 0] io(or<8l-J:nil 

«I^^77^x^u-^n- Kir, iE^vt°a- 



(19) 

35 

?a-Ki, mE^^tr* — wrE**-^ — 
[0 0 8 1 1 5 io^>1#»t3:i:tLii> 

SrfcT- — f brr*«a#^9 7i lTSSt5^f3/7' 

■IBU-t-S^r-y^i:, jifjE^v^—/^ ^y 
&*—fl,mfe?7 7\z$mirz> t t> fieiAfrflB tr- — f trr 

^77©?«^fx>7^t§^T^7 P ^ HfT(0-r-< ^ 

[0 0 8 2 ] »£L< te, Suffix — ^ Kfi, 

Suffix >fc 0 ^-^, MEtf^ t'7^1I^/7 7rt 

^rt(^1--<-Ccoy — Kft^frNSff-t?* h a r r 1 Srffr* 

i--<T^y- K4r*tfWff"feiy h a r r 2 Srfp«i"S^ 
f^T 4 ^ ar r l*fc^0, tf ^ fc'TtHii ^7 7 

^Mt^^f^7°i, a r r 2S:fciff9, a r r 2 
co#y— KSr^SLT, ^srVzL—frmfe? 7 7(0 All 
frh*^V^-MWik7y7(n\tif)^mm*£.y * hSrfs 

is$«^f77 p ^ ^^fffi^y * hp^^^v h y w: *t 
(u, c) -c*>9, uiitw tfrwit^^^rt^flr* 50 
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iCi-5*fl=c3&s a r r arto^^^^ y ffl*y — K^» 

1-5 h Pi^— -e*>5^if 5^*r^-3iy ^-f"S^^-y 
a r r 2rtO-T'<T^ttJ^> r — K(COU^T»0ig 

[0 0 8 3 ] &5&W<oi> 0 1 oo«MKfc:J:tUi, 

Ebf^fcfTte, H^aSEl^Uy KSr*i-SpIIBtt36S 
#5, ^^^a-;^^^^a-;U«H8^7 7t It 
^77tLt*atS^fy7'^ WE*<r^:*~/M* 

X^ry^-;^il^^77?:O^Lt, SuE^jS^ 

tR^ttt:v^^v^y^^^il^R-r5^7"^^ p i:, 

l r t^-r f r ^ 7 ^ s * 

h^y^hirttftttlt^^ryT 6 ,!:, ^JSir^/hcoy 

xh-t-ZxTvfk. SfrEffl^^ffitt* 5 *^*^*)* 

X £X±(DX =r y 7>%m «9 5Si"^ x y ^ dr SrHfr-f S - 4: 
[0 0 8 4] »^L<(4, flulE^^t: 0 ^-^^- Kfl, 
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s^rp^/^ y * HdW9 atsxfyri, hf*»<;* 

— /U«5SR T L tf^>f tf Tffltfg R T L rt^jSt^) 
if^^i!^**^*:/^ Si^&S j^^Eti* 

» r t i-«riBii*D-r 6 * r- y 5 is-r * x 5/ y t , 

[0 0 8 5] 9*L<(4, jtfFlE^vb 0 ^-*^- Kli, 

fluis^vt 0 ^-^^, ^riri^ s/ hernia 

-T^^ 3> hW#S*l-*5W5««^5 L0>nB^*«H«*r 

m&<D-y-zf-ty hT*S>5»£\ %.&<Om<o*>y M-*5tt 
oORTL[iIK!rIIlt, *9iS-r^^s/^4:, tufB 
•«wW<z>*y M£ fctt 3 *«M«o loirs' h 
flfiBflflS-fe y ho*£^iiinU 1 oJL^Ji^/u— ^Hfric 

wiriaB8«* s iRi— c*>s»^ *«^*yh^*3fts 
t itjtm^ry/t &m\<^x^mm&mm-tz>z. 

[0 0 8 6] 

imm<Dmm<omm] [4. ffsuv^M] 

[4. 1 #3Siaw»^0*W«HWcJ:S'>^sRy y 
=*. u — >> 3 >] ccoi^ y-tr ^ > a > (4. 1 ) X 
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a >XfeiF&tlZ>-r'<X<D® l WXfc, *y~i?^—/URTf 
[0 0 8 7] ^cD-t^^i?^ v-3 > (4. 2) -Ctt, /U— 

[0 0 8 8] 4. 1. 1 *4t^j.— /WP»%, 

70 MKf§^^^:7 (^^v? a — ;l/S TG : Schedule Sta 
te Transition Graph) <Dl&Xl§fe&tlZ>o X<tri?A — 
/^STGIj:, ffi^gWPfi^ffi-^v^V (E F SM : Extended 
Finite StateMachine) fcT^-f tfT^PS^^^ >^ 
(B F SM : Behavioral Finite State Machine) 
^ct<fflTV^ 0 E F SM^O^Ti¥Wfc:Ji, K. T. Ch 
eng and A. S. Krishnakumar, "Automatic functional t 
est generation using the extended finite state mac 
hine model", in Proc. Design Automation Conf. , Jun 
e 1993, Sr#flSo BFSMfl(uOV>t!¥88lC|j:, 0. L 

20 akshminarayana, A. Raghunathan, and N. K. Jha, "In 
corporating speculative execution into scheduling 
for control-flow intensive behaviors", in Proc. De 
sign Automation Conf. , pp. 108-113, June 1998, £•# 
BR. FSMtS^O^tpfl^fj:, W. Wolf, A. Takach, 
C. Huang, and R. Mano, "The Princeton University 
behavioral synthesis system", in Proc. Design Auto 
mation Conf. , pp. 182-187, June 1992 N £r#flg 0 * >T 

[0 0 8 9] S TGO^C^SiP^^S^iA^tLZ-c^— K 
«\ Si-CltfT*4x5 wt^R/^— ^^fltaciJg 

[0 0 9 0] ^ftfi, V- (PI, PO, R, T) 

htfe^ POI^7-f-7 y tti£)<DiZ y hXfo 
-try h-C&So St3»«, S"J»»#o-b:3/ fttf, ft A 

9, te^ftAat5*j»*»^tt*tfflv^r*j«snsc 
so vgotoX^£^xm^£ti% 1 h~*imxhZ) 0 zti? 
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[0 0 9 1 ] ^v^-A-!*, W»^«**ixfc*6ttl|R 

[0092] 4 . i.2 gj2^f tfrro^^L 

(CFG : control flow graph) x ^ :7 n — ? y y 

(DFG : data flow graph) , f|iij»/^— * 37 tz — 7 
yy (CDFG) . RXf^^^T^m^m^^> (B 

fsm) *r*tptr^ irriB3«^at-f-a**ar*ft*a 

*8fe«c:»JIRSix4v\ ^tt <b&u^(Dft&t7) 5 ^©v>fti 

[0 0 9 3 ] z<ntztb. »*Lv^ja6«-ctt, t'-^tf 
nit^-r ^rvtmm&yy y (t^t7STG) £ 

STG<hI(aiT^5 0 /u— ^Sr**)fci^tr^>f tfTco 
*-tO:R!£K*i:tf)P>jh,5o Sot, *jsigtr 
^-ffcfTf*, fc/: 1 1 o^l^St5 t'r S TG 

t i? =>. - / v \ z m s - m l x — * » it & *r 1- s c t i c 

trr S T G0>»«tt*rBEWi-5 - t i:»ftS. 
[0 0 9 4] • < t"7STG (B S TG) RXfXtr 

ya-;US TG (S S TG) 0 

• BSTG^rS STGtC*5JtS^9>T^y A^aSftif 5 

B STGMS S TG(Cj;o-C5tja4*L««[^*LV^ 

[00 9 5|i^J;9l:, LU^j|J||S0y-e^ 
^Ste, B S TGMS S TG(;i;tett5llfrtf>fll>*<D* 

fflM\Z.tbZ> 0 SSTG (fcS^liBSTG) ^*5*t«* 

i*> &mm&yyyft<D^^?^&-fe#m\E]mzz t 

[0 0 9 6 ] SSTG (fe^VMiBSTG) (d*5(t5H 
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[0 0 9 7]S|1 («ig^7^) :»it^?7tli, 
^fa^^G = (V, A) tfcot, H^(Oty hVli 

• in (^^vyAMSc^ ^**3E«0>SiJ->f 
^ /Hit «:*-*-) 

io -out (^^^y^at, u^^^is^t 
•op mmmwRTi&®im»&^&. r y^vttzv 

•LOGIC (HlMSfc|j:7V^Amt«t) 

• MUX 

Wtify yfo<DmK\Z*:<D\?y h(Bd5filE (annotate) $ 

[0 0 9 8] Vrm<D±iy b *»6«IJft^9 7 7> 
n-fe^f±, /N"K^x7l£MM (HDL : Hardware D 
^0 escription Language) K ^ Tt#as^rt6lra"t" 

4: ^SHLTV^o INSt/OUT;-Klt ^ 

-Y^yAa***, s*n, at/, 

T£/££*t6 0 try h±fctelfy S-<^ 

M^77^LOGicy 
-K^£/&£*l£ 0 Mux;-hu ttft45ttAJ 
i*. tt»fta*fl=Tt»nD*WcftAfcfT5 t#i-«riE 
30 &tiZ> 0 :tit^fH:*fJSt50PSfciiLOGic 

HtTStt5ftA*i*:^i-Sfe«>^ x MUX/- coil 
tR (-feU^ h) A*/£ LTftffi^ti>5o 

[0 0 9 9] SSTGrtoSfr^l/s'KTi, ^<ffiT* 
&>zzk Zmw-TZ zk&9&£1n& b s TGrt<7)*i-j£; 

^> 0 d o Lt, Pn^JBfi, 2 ocDtgig^^^ s S G T t B 
S G T ' co^fffiti^liE0^-r5 C 4: Izftm-fZo 
40 [0 10 0] CCOir^ v-a ^<om*) tf>gR#-Cti, i^AT^ 

[0101] £12 : SSGiftO 

B*v^BSGr^fitui, U2, . ... UnC^W 

#t»«-Cfcii:tt, S*lC-rsft«=c i, C2, .... c 
5^7 n (^irfi, BSGrfcSVMiSSGirt^AMft^ 
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k (DTX\ S S Girt^flfv Jd*3Jtitt* s , BSGi'rt 
*ttci, c 2 , • c n ^f5i^^9c 

[0 10 2] BDDll ftfrf+SWfiBBBWtcBBati-S* 
«=«r*i-fc«>»c«!«Sn6. -ttfc, *fl=S*»4, As? 

f+fi, INy-KMx.t > O P&tKMUX/ — Kcottj 

4ttS. UBS, BDDit WMC^LT^M^ 
tl§ 0 rttfi, PO^a&fctt5ft«li»SRstate-next 

[0 10 3] BSGrtSSGTSrltRtSr^^yX 
yXAIi, SSG T tBSGr^INy-K^5L«)ffl 

^^E«SB«^fc«c*5o -^T/u^yxAfi, po; 

W-#*tf§B«Sr4*Le«*-fr. SSGiWBSGr 
[0 10 4] Si\ Hii^ir y hArrl (Arr2) ^ BSG 

r (ssg t ) rt^f^T^/— KSr^tf J: 

W&~7 T Is (transitive fan in) ft 6D^-<T ^ / — K 

l£^$c£, Pi, OP, Wmux;- K<30fcH*/£ it 
S&S'J-rSc ftC, Arrl£iI5*:S£3lfT U SJ&^iC 
*tJE£LftV^ffl*Sr#-rs#y— K (i-ftfo*>, #LOG 

icy- K) cio^t, t^y-Kotii^i:»t5BD 

D£r, ^^AAC^Jt 5 B D DCi LtMt5 0 # S 
SGi^-hU -tOffl BSGr^Mt^l 

5 0 ^<ffitt y * h y ia*t (u, c ) 

fcflfU uliB SGr ft#<D«*J^-o*>tK cli, *?fiffi 
tt«)fc«)©ft#Sr*t B D D-Cfc 5. BSGrtSSG 
TOA^^pL^P^^^f^T, SSG T rt«7)IN; 

SI, */— K*. ^A^bttJ^j-^ffitty * h£ 
fiSRS-frS «t 9 f-&3S1-6 0 OP, LOGIC, SU«M 

^tkmssm-s, ssG T wpoy- K^sijjg-rst, 
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r;^yxA(t BSGrrt^tsouTy-Kt* 

^ 7/l/=fyXA|l SSGjiBSGr tttflt*^ 
irfR^-f^o S S Gi^t^t^OU T y - Kl:» L t 

s sgt^b SGr ^ffit-$>5tlft5o 
[0 10 5] «ffiHffitt* OP/— KSriotHToi 

5ices&i-£ 0 ssGT^opy-Kvt, 

/0 ^HfTt5BSGrrt^)OPy-Kut\ vOA^^u 

zAx<D&m&ifr<Difcwmbt$mx't>z> 0 logic/ 

t5Wlift<, B S Gr rtw«jt**OHfti: tt* 
^tH^J^^-TJ: 9(CBDD^Mt^ 0 C*L&fr5 3* 
f±, LOGIC/— Kte^v^— yU^*3V^T*»*^ 
fl^A^tt^C bfc&>Z>1tdb, SSG T <bBSGr^? 

<?0 5 0 2A*MUX;-K^1 (0) 7*—9}\J3frb*:<D 
ffl*^*««fey * h dfctt, IK (iru^ 

h) flfl^tSBDDSrS^U (^cO«H&) 

[0 10 6] [4. 2 -^^^(D^^i/^-/^ 

30 TG«I[H (Mfflffi) "Cfcixtf. -fer^v-3^4. 1 CO 
is is 7$}) y^ isHzi. Is — is a < > y # 

■c+^-cfca. 7^ — k»<s>* (a—x) 

fi, /u— X^T-T S*"CSa-l±-f«-2 0(^iaa<0*flB 

/u=fyXAtt, A^-X5F*qi«:»ffli-S. /i* 
— Xj&Tj/?,l-:fctt6^X^ — /i^<b fcr^-f ^^Wiof 
ttWlS-CfcS. ^JSttttif*. ««tt0>BEW 5 

IBtt* s B5v\ ^ttttf x^^7/u^yXA|j: % ^^v 5 ^ 
-y ^^l»^ft*Lfc«*Tft*W-C*6»# % "T^ 

=/y XA^o^rgftP^-r^/c^co^JSrit^L, t^g-c 
[0107] 4. 2. 1 MrfcM 
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-/^tt«l»^7 7 (STG) ik$l (**X-PttBST 
G&15SSTG) £i:S 0 STGI-AOX.T, ^7^^y 

LT#W$tt5o SSTG^^/h^^ 

SSTGtBSTG^Pfl^tfttSrliEWtife 

10108] M3 :15 ( a ) Id , fffjfSj (reduced) S S 
TG (»*JBj«»«r»aiL«IIHil^*:o-SSLfctiO) 

{AE, ABCE, ABCDCE, ABCDCDC 
E, ...} 

ft*3 % {ABCDCE, ABCDCDCE, ...} 

ftv\, y-K {C} Mt, /u— :/»TjRf£#jEi-<5. 

{c} ^o. l, at/3iaan«^^<©»s:w*-r5. 

r**^ 2 Enstrr 5 - £ J- «fc o T/u— ^**0*JE« 

?IJ*££ft<5^;M3: {AE, ABCE, ABCDCDC 
E} T'fcS, 

[0 10 9] -n^^^^^^M-o^r, BST 
Grt(^^t/S1-^/>^^>^>/K y ^^^^i^-yaX: 

«tfP^#"TSo &f-, T/U^yXAte, SSTGMB 
— ^*#Sr * {ABCDCDCE} tdfcfLT, T 

»H?TSn^»^^. SSTGStfBSTG^JJtS 

/<*t* o L<Dm<nmffimm&fcf&t Lxmmztizfrx 

-Mi, h^C {ABC DC} Xtf {ABCDCDC} 

-c^ae*#jtsrttw-j"s. z.(om&s iabc 

DC} fi{J« {ABCDCDC} 6#j£<£>1? y Mi 

ISJ-^^S-CfcSo tgoT, AMAifcKJ: 19 , yij {DC} 
SrffilMBRrtrtt {ABCDCDC} tCjg^ LT t f&£$ £ 

T, {ABCDCDCE} <t , SffitSBSTG^^ 

SSTGtBSTGfilS^t Lt^tfiC^So 
[0 1 10] /U— ^»TJc»|£-t--6* 5/ h^TNB 

5 y h^ra— (OS^Kftfefti^J: 5 ft, 

[0111] 0IJ 4:06 tC^-fMfi. :7;*-— /U^tfv^-r 
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SiK^S*>aa*S:«*-f a o 16^ (a) Rt/ (b) 
fi, -tft^ix, [ilSot'M t'TSt/^^^^^^/T 

tt5jtc = d + 2<^fc«>, »jsl4v> 0 s^tciasgij^n 

^*{££r-air^*fi { 1 , 2, 3, 4, 5, 2, 

3, 4, 5, 2, 6} -e$>5 0 El 6 (b) \z&»z>yam 

jo ^y^^>ai/-> 3 v^ t#e>ft£^»*t;&fi 
{ a - p , b = q , d = s } -e & 9 , 2\s\(Dmrf(om^ 

fi {b = q} ffeSo ft*5, /i^— ^co«rottlB6<7?3c 
(out = b) hi-5fc^60»J^ir^ h t L 

ft$*t-C^5 r £ lc J: <9 7*— /u**^ #fi 

[0 112] 3(U<D||tTCO^tC|iC^T, #?^#fib £ 
qri^JSLft^iflj^U ^^r^a-zui: fcT- — f fcfTti 
***t?*>*fc*ft-*-c4:dS"C#So -^ct^Jc, z.<D 

fK&f^i — h Lfttt*ttfft bftv\ -t-ftfc>*>, 

{ 1 , 2, 3, 4, 5, 2, 3, 4, 5, 2, 3, 4, 
5, 2, 6} ti/^l/-ht5^$,5 o 
[0 1 1 3] 0J5 : mm^h 0 1 0(7)i>^y 7h^#x.^> 

fbi-SJ: 5ft«tf#*6ftS. ft*3, 

j<? ^t^cK-fc^ tot, iR^Mt&nsi-ci-^r 
com'hftfclz y SSrilWLftitixtfftfeftt^ ^ti^. 
Ji, ftiico^f^-fe: y hco^— -fey h^ftv^ir^ h ic^j- 

^tw^^J: 5ftffi/hiry hi^lty; ^- h£tl 
5 0 ftib\ ^OjIApo^J-jc&JcJ: 19 >^ ^ h Lftv>c 

[01 14] 4. 2. 2 T/U^yXACQg^^ 

^^tt, SSTG©, ^SrW^i-SSfB^SrKgiJ-rs 

&&1bZfrbX*&>Z>o t\s—7\±. foW&J&ft (SCC : 
strongly connected component) ^r^j^ij^" £ * <t J: o 

L> t c d> p> s c c w^i^t 5 : i ^^tfc 5, 

50 SCCSriibftV^^^Srflf^UT, «S?U 
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SSTG^fo 05 (a) (d. ^tlh<D^"r yy"^ 
[0 115] 7 \Z.j£rtZ>m&^— K<7^4ftte> f§!^ 

s s TG\*\<D/<7s*mm-fz>^— y p (Dm£is$:^—?'t 

^ $^L^ftn^^ib^^ 0 /"JX^ftjfilS S TG£ 

(a) ©SSTGWS^ ft!UK:?lJ^£*L£ 3ffi<7}^X 

(AE, ABCE, ABCDCDCE) 

S'^^v-^y y? is* ^ ls—i/B yfij; K>W&-t 
6 e HI 7(7)^M^- KcO^Sfir^. ^J^^ttfcS S TG 
/^i^t^RTLIDK (SSGt^5) Sr*#i"-5. 
IgSftte, *fc, SSTG/^rtO»Ty-K^#i 
»ic:»JSr*RTLIill5rt<o*!y h«r«|giJ-i-S. * y h 

v^^^U(Pathsignal) irV^Mf %-&£.J&-fZ> Q S S TG 

^'>^i/-> 3 yit H17(0^ffl^— K<o^7ft"C\ 

# Cons trained#symbolic#simulat ion () J; o 
S STG^^OPathsignalSrfflV^m^^ttSo 
[0 116] 0 8*#|HL*riS&. Constrained&symbol 
ic#simulation()(Dl¥»iCOV>Tl^^-r^o BSTGrt 
<D/U— hVtnfrhteCfrX, *:<n**9YX, Pathsignal 

t miL-rzmmzx «9 mm^mteftm&mwiirz ^tx 
y s/^ >^ ~ ^£*ft-r£ (bi 

8<D^5ft) o -t^tfeffi^b^. Pathsignal^ ffl 

ACi-5tti^S:»giJ-rSo C^u-fe^f*. BSTG^ 

^END^iBJcpjai-5*-ejBt< 0 

[0 117] |7©4«:7/^yXA|:lot, 

-f-£^i:-T?£>& (Hj7^!g8<- 1 2ft) o ClCD^xs/X 

oXmm-fZ&S CCWLt, H9^15*Lfc*«* 
return#loop#invariants() SrPf t/ttJ-T 0 - ^ # 13 s 
^3&*tJ&ir;y h £:corresp#set#list t LTiSi" 0 wCOU 

j£-t?3/ Mr*fLT, 07(O|l 2ft(d;^-rJ; ? SC 
*ftLfttfntf*6#V\i 0 7(7)«1 3firSU«»l 4ft 
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sTGii^itfcstai^nSo 

[0 1 18] 0 9Sr#fl8i-S < t, return#loop#invarian 

tsO— (OA^ii, ^"J^^n/c/^^d^v^-r s ccco^t 

/— KJCifji-rs 3 oco-f >X\cMffcTZ> S S G 

F*)<D 3fi<7);*/ 3/ h (ssgffcuts l f 2, and 3) T'fc6 e - 

y h(Z5y ^ HSrigi-o 11 9 <D^lfit£<Dfl$ l ftfi, ssg#cu 
tic*f^-T5B SGfciisttsaEft (bsg#cutsi:V>5) S: 
»#t5. *2ftXt5*3fttt. BSGCJcKilW^ 
tt^^7 s> h if 5 Leo W<^ 2 o<7}[n]Sg£rS^# U ^^h2 
t * y V 3 <Z>R8<£>[eISS;^ *yMi:*yh2 CDPflOlH] 

iaS^corresp#set#list^iS$H5 0 # * MB^EK^ 
BISt?*><5»^ ttnWtenfc-ty h^flFflEi-S^riBtt 

[0 119] C^-fey h^^ott^/c^, #«#l±. * 
^U(C^7 3/ h 2^&tti:«)T, — Mid 1 ^Hft 

|c x SSG^BSG^yy^y y^y^l/-hf6o 
#v-^ a. ^0*atC»fettS*ft*HC (corres 

p#set n+ i) ^r s tO'>;a V^Sl7J^^tt-5*t 
(corresp#set n ) ttt&ftZ> 0 Z fa h <D^ y h 3&«|p1 — 

tt, w<Z>^-eftffiUfc»jty ^ h^corresp#set#list^ 
J(? -^t ttlto *5t4^»§, corresp#set n+ i^^] 

Affile J; D«ffc*«tt*tJC^***ixfci: zo 
hSrcorresp#set#list^iiJDt* So Cttfi, 0*'J 

[0120] 1-^ro*»»JS:fr«iaiJi-5<D*j:K-r5K 

^ fl(7)l^, wtt(L SSGiBSGrt^/U-7 9 *^ 
[0121] 4. 2. 3 T/u^ry XA<PlESt£&tJ^r 
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Tttv^fc i:#fc£i:-& 0 #c<£>3£Sf4, #3SW<E>T 

[0 12 2] t!2 : 11 7<7}^^Compare#STGsf4, 

(a) rft*«jj j^^-y xt5. (b) 

[0 12 3] (SEW) ^^v^a-^St/t'MtT^^ 
[0 12 4] £&l;i*flc»SU^itt:, /U-^^ffftf^ 

5W4^<aa??):»^4 N ft*w*4r^~— y y^iao 
x&f&£tite\i\ wijj^um^fr— zf&hz>m&. 

[0 12 5] Jf7t-/M^^f^^%^5c A— 

^oTtlj:, ^(DJ: 5 &7* — /i^*;tf^-f Xf4fic 9 
#*v* (BEE**) o 
[0 12 6] H9 (c^iT J; 9 ^*«ttm*«#tt, 

h^-^y-tr y hT*!4&^) f4, /u— ^H*TjSoa^3 — 
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■*tt»«tyh©**t icsM -e*r. 1"**> 
CS n c {CS 1 ! 14, S/hWHS-fey h-CfcO, /u— 
^Taft^S/y^y y ^ =l is—is* ><Dlzib\z&: 

[0 12 7] WbMC CS n c (CS 1 ! TOi/^a U 
— V3^^J:9^lSS^^7 L ^^0*ffltt»*f4. Hm 

/0 [0 12 8] iSfcic 7*— /w*#^7-.f :/*r%;tS. ^ 
S#JS<£>i?s/ h<7)@3£,& CS k =CS k+ i) 
fcSI«i-5 0>fc:k + 1 @wsa*£*t*>5i(R)6t 
So »*MfcteJ;?K C(7)ir^h(4, n^k(:»Lt, n 

^t^hT*fe5^^5wt^t*t§o t£oT\ CS 

[0129] /M£*3ttS k ct 

*>, n<kit^ 0 7y^!IXA|t nlHlORa»(7>#|. 

[0 13 0] 1. CS n l4, i*»(EtyKD5*)«) 
loffcS, C S n £CS i -CfoSo 

£\ -T^T^ffi/h^tJS-fey H4, /u— ^»T*EA«W* 
^- t — h$*L5fc«>, C Snf47*— /u^sK^ 

[0 13 1] 2. C S n f4, tt/h*tl£-fey hco^ %<D 
iotii\ h<z>3e«^«t 0 , CS n (4, 

{CS 1 } ftOMt y h W 1 o^^-^-t y 

^ ->>3 ^Sri"S^SIJ44v\ (flt*-, {CSM 
3 y«^f^f^Mt5i^, ESfif4#«MBi-C*) 
fcv\. ) 

[0132] [4. 2. 3. 1 K Lf'/U— ^°cpfe 

mpare#STGs*<*#^Jn*.-C, /U-^^^t^^ >^^r^:^ 

ffi 5 *^ot^TWie«W4RWJ4, -fe^v-aVS. 2(7) 

[0 13 3] [4. 3 7/^!IXA(Oa*] 
50 XAtf>#j2pi4* 3 0(0^7 r ^ ^ (b^^ 
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(1) ^— *A***MttM*£ftfcv\ 

(2) »tfftt*«S*tftV^ 

(3) ^««4rttU"rsfc«>^/i — ^T*-eEH* 
[0134] ^ r y* * (1) atJ 5 ( 2 ) (1, * 

(3) (1, *«Bw^Sttffl7/u^yXA|:j:5 0 # 
^£CompareffSTGs() Jd*5JtS S STG^(DS C Cl$£iJ& 
t>^T,£<OSSS'Jtl, S S T GcD-^-r XCiLT»'Cfc 
6 0 Compare#STGs()^*5Jt5^^^?IJ*fi. O^LtSS 

5'**<7>fi»i& s . SSTGrt«lST'(i4<^^v ! a 

5 0 *^<o^, :tiil /u— F*3<o £ft<aflft£ 

IM-fi-#*^X^X^ (BDD) ##*t£*L<5 

DD4^# hsl-* y? k ft* liter* \ zs>tfl) y 
9 ^r^f y $ (symbolic model checking) CD X 0 

* («*t£) tt/hSi^fc*, ^xweor/u^y xah, 

[0 13 5] [4. 4 *^v^ — y V^^SEV^x 

J: 5i^riN^J H/^jH6WSrH l 5 tc^-T e /u 
— X^JSttttJSi 4. if*, /u— ^sffiEtSitl: 

^y;^i/-M4. 2(1, /u— X^*I£ffl£lJ-r<5o 

w-r^o -cov^x-mi, 

• /u-XeoJBBfl, ^tttt, ^9-Y>fb 
co 9 *><o i oJ^iilcJ; !9«SISixttr-^>f t*Tm&&m 
[0 13 6] *%>W<Dh? looM4»ttt, 
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7M15. 2(1, 15. 1 ^b^^rixa.— yuSrSJt 

tfltt^ 0 tr^-r brr«<i»»^9 7^fiK»i 5. 3 

"tit 7^v/a-;i/^l/>7Ktl/^^15. 4 

fit, ^^rv^a— /uSraJtao, — frifcltBMfr? 

-Y brr^uy K-feu^^ i 5. 5^, t*- — rtrrSrSJt 

r^UyK^SRtSo 3£lfc»15. 6(1, — 

ttfx^l5. 7(1, WIB^-Jr^^— /HHit^^^i: 
[0 13 7] [4. 5 ^^r^a- y >X1£fiE^ 

itf ffiftffilfflrticASo :©J: ^(1, Xa-ir 

^CtSf^^t^o ^^T% [hJES^^v^-vWI, 
rtco^^fl, 7U~ XdSff^E-fS £ ttw^jSlHl^ 1x5/ Kco 

[0138] ^yt^- ^{1, PC, y< >:7 U- 

[0 13 9] — ^ y^fA(7)S^ H/>HJ£^{| 

(i, #^*$tf^^-y &^-f%^ frht£Z> 0 

r.C0#^(l, 3>f a - ^as, H4l^L/cJgf£t3— K 

[0140] jfcjs, m*mwM. (s*us»is, 

[0 14 1] [4. 6 ^^ix^.— D >X^SE=i>fc 0 3. 

Mp°p(1, = vfc 0 ^- — ^^[ElSSco^^r^^— y >XcoiE^ 
tt^r^ 1 ^ y^tS: ir^^lH6(ci-^>^^^^r-r^3i>h 0 
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tt, 7d^- (gftjffiflO x>f*^ ^Kr^ 
^ x CD, x — 7". I Ctt&2>—h)) yi?*£b 

[0 14 2] ^LV^»j-e{j; N n>t: 0 zr — ^=3 — K 

[0 14 3] n V ea-^T'n ^7 A$!oWS 
f££r a C(7)=i>h 0 ^ — ^=3— KttU ^ > t° ^ — ^ 
So *J©»*LVNjatWtt. — ^35^ H7-H 

[0 14 4] &*5, a — * a- Ktt, BS*iHs 

So 

[0145] 

[*W<OSft*] [4. 7 8^:^XX^fV]« 

[0 14 6] 4. 7. 1 &m*lr^~- ] J 
010 (a) |OTft ,, Mt , TSTG^X.5c tf 

btit^^^-^STGSrliio (b) ic^-fo tf^ 
Mir*. **V*-;v<omffi*%'ttZ>^b\z.&^x, 
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r. b b tf^mx-hZo 

[0147] &m<r>WL&frt>. z<nmx*m#zm\&t±, 

Z<Dfflte, ±? i/s > 1 . 2T*nRLtzfcbAsb<DMm 

^(DMmz&^m^mKZit&o twt7STG^v 

HDLfEiEfS, 1 2 2ft<D=i— K^feftO , 7fl§<0®|| 

&tf 8 (^^^yAM^^vym 

HDLfBxEl*, 2 8 9tf<^3— K^e>*f9, 4 7fi^« 

3fXtf5 4fi©*ra£»*$ifo twtT 

#S&Kiffl»K:#£ 0 t'MfcTSTG|j:2 5 0e(7))Kl 
try h Srla"^ ^^^^-;PSTG^^l:^iC#< 
WRlBtT-y htr^fro R. K. Brayton et al. , "VIS : A s 
20 ystem for verification and synthesis", in Proc. In 
t. Conf. Computer-Aided Verification, July 1996, 

[01481010 (a) Rt$ ( b ) tC^f 2 o<7) S T 

Ufc^H**Compare#STGs^»5 4fTl-«J: 9, S STGf* 
«0*J:?IJ*Stt5^Uy K«4> (SA, SG) , (SA, 
SB, SC, SD, SE, SF, S G) x (SA, S 
B, SC, SD, SE, SF, SF, SG) N RXf (S 
30 A, SB, SC, SD, SE, SF, SF, SF, S 

g) -e#>5o z.tib<Dx i/y K^-tn-^Jxi^ov^r, ¥ 

S 0 Sfefc* *U*K (SA, SB, SC, SD, S 
E, SF, SF, SF, SG) IdOlvftt, /U-^$ 

[0 14 9] U ^^i^^ a. U — >&¥<D & 0 

40 ::xit ^U^KT1= (SA, SB, SC, SD, 
SE, SF, SF, SG) ^#i^ 0 ^v^— /M»ig 
^^^SSGti^EII 1 {-^1% *lr*J=-— /lsfo(Olk1ti 

[0 15 0] ^^#Constrained#Symbolic#Simulation 

5tT^-< t'T^ U'j/ KtiT 2= (SO, SI, .... S 

7, SI S7, SI, S 8 ) Xfo*)s -t^Wafi 

5^ ^-7^ (BSGT2) «4H 1 2{C^^tlS 0 <jiio, ^^v 5 
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=L-/ut tf— r trr«5STG^*3»tstti«»»tta-j£L 

T^ft^fctf). S S G T lf*I<7)# ^ h B S G T 2 

tf. S S GtiF^^^ 1 <Ot> y h^tetf ZlB^r^m^tZm 

mmmz, (t4, t4, u, (M2, M2, d, (c, c , n, u# 
gti#o, i), u\ i#i, c)-efc6 0 ^> h 

]) (si, s 2 , cond) |* v S S Giirt^fS-^ sliB 
SG T 2^^<f^-s 2 ^*#cond(7)T-C**ffiT*&5 C i S: 
Stflc-f*. «*P£it5J:5l;i, «*ci:i#lf4. BSG T2 

6(7)^7 ^/ MC^/SLTB S Gt2^ 3 # y h 

htt, ftl S F Sr^tf ^^r ^a-yUS TG/U-^i 1 

c), (i#gtlftl, i#2, c), (t4, t4, c), (t3#gtl#l, t3# 
1, c)&U«(c\ c#l, c), (M2\ M2#l, c), (t4\ t48l, 
c. c#l, (i*. i#2, c. c«l)T*fc5o 

[0151] ±IBOw i:^e>We>AMC***t5 <t 5 K> 
X.tf, t3'8gtl8l, t2'ftgtl#2. ftiT) o JbWHtffttl 

tfi)n*n5ct5i^ ssgti^^:^^ m<pm*ttrt 

[0152] 4.7.2 X. 2 gjjfj c* h ^ 
r.<7)^J(i. X. 2 5ilff^°n ha^iSfftsendl/ot 
^~C<fc<5o S. Bhattacharya, S. Dey, and F. Brglez, 

"Performance analysis and optimization ofschedule 
s for conditional and loop-intensive specification 
s", in Proc. Design Automation Conf . , pp. 491-496, 
June 1994, Sr#flBo — ^Sg^SaW^WS 

(a) ft*3, ^*XttE?»J***tefflLT^^o 

tl/i^lHnailt^^^a-yl/^il 3 (b) ICtf; 

a***, #cms 1 1 st/s 1 2 icatic-rs*^ h L/t/u- 
t"t?fe^ 0 mi 3 (c) ic, rachr^ trr^s*i-sE 
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^.(regularexpression) ^^ttj^-So Z. Kohavi, "Switc 
hing and Finite Automata Theory", McGraw-Hill Book 

Company, second ed. , 1978, £r#fi§ 0 

[0153] if0 13(b) £#;i6o C|l|C*fLT 
*U*ttSjEa*attSoSiS2S 4 (S3S4) * (S 5 S 

2 s 4 (S3S4) *) *s 6 -ca>s. ±tt$<D*<Dhz>&n 

Jift<bftl/\, 0»Jx.tf, (S5S2S4 (S 

3S4) *) *fc*3l*T, ^ (S 3 S 4 ) 

— 7s* #7* 4 coil 9 l-tfc 5o 
[0 154] SC, 813 (c) £#x.5 0 

liatan, S0S1S2S4 ( (S3S2S4) *+ (S5S2 

^ S 4 ) *) *S 6 T*fc£ 0 ^cOiE^*^^, ^«^— 

^TMItr<Dfc<D£ji*ftS 0 BB4>*m ( (S3S2S4) * + 
(S5S2S4) *) *tc*5W5, ^fiiJ^— -7<n;v— -f^m 

fli S *l 4 * + n tf * «b ft v ^ 0 ^ ffl y u — ^ j & s K « S tt 5 ft. t>* 

id, F^fflj/u— ^^^r ^^^>-^ft;^)i--<T(7)piHgft*a^ 

-fras%*£ix5 0 «*.tf, *MB/u-^s»»*3a (A* 

+ B*) *-C*>5»-&, ^ffl/W-7 P C0 2[e]^^tTfi, 4 f|g 
A* A*, A*B *, B*A*. B*B* 

9i-ft^> 0 

A* A* A*, A*B*A*. B * A* A*, B *B * A*, A* A* 
B *, A*B*B*, B * A*B *, B*B*B* 

ftm*- -7<D n (Bl g <0*tT S P n** & £ 

C**-C*S^4:S:*$ftJt*ttfft6ftv> 0 CTx.fi. _h 
IE(OffiKWftCT"C*i, mm^—-7<D 2 EI©*fT ?gt-A* 

TA*A*A*at/A*A*B*^fe*«*iXS»JCi:rai:* 
*"Cft*ttltfftlbftV^ 0 13 (c) (C&ttfc^v^ 

HBSJ-(iiEL< ft^o *«W^^«#"Ctt 
^tfj^^^o 2o^«3Rt-*5JtSdata«*^BJ(C*|-lS;Sr 
5^ »firi-5c:<!:*s?FBHB"t?*>S^&-C*)S. 
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m 1 1 

r 

PI i proceve 

Variable t6 i Integer: 

begin 
x_var <- Xlnpoxtj 
4iLVor <- fiacport 
y_var <- Tlnport; 
u_var <- Olnpoxt i 
wait for Ons % 

wait until oJJt- ' 1 ' and oU' event* — CLOCK 

while (x_var < a_var> loop 
t6 in n_var - u_var * d*_var • *_vnrj 
n_var <- te - da—vax * three • y_var/ 
wait until oUc- * 1 • and pi* 'event; — CLOCK 
jLwar <- y_var + a_var • dat_var* 
K_var <- X-var ♦ d*_var/ 
wait for One 2 
and loop | 

Xoutport <• x_vari 
Toutport <— y_varj 
Uoutport <= u^varj 
end proceaa PI j 



[1213] 



[B4] 




p=0; q=0; r=o; 
white (q<10) ( 

q=p+i; 

p=r+1; 
r=r+1 ; 

) 

out=q; 

(a) fcf'W kf73-K 




(b) 



FtOtt dU f t COjgAKgJTKOCT VK BjQ kawctCo* SGt* BSOr>) 

Atrl s-EmJantMOi*} 

ttatty tetftveiettc* fc BS€Sr*i 

S yw fc nfc MwwhBi PJQyt to wptcM fw i fc — h wa h 

^ce Hi .tk ow rt U r^. o){ 
tw4to*TY7 r» { 
cneMwx: 
Re each dam tnpot v/«*ia °* f { 
Foresee cauy to e^otaltsce exofv/*^ 
ADl*JEQUIVM4D#CEflP»«, 0 f| J ei cotton <& 
WOP: 

Idevtffy egmpoQdieg OP vonsa in BSGj* socfadet 
CD «e* tad « pMtaa on «m* oputa, AN D 



VeendfftOf 

• ■■'■^■•Xw* wweewBew^^pei^^ere ■paa a fjB wmhvi a 



wlt»< 



all 



BCSgefretonQ; 



«rBfl 2001-142937 



[0 2] 



(a) 



int TeatMlnt kl, int Jc2, int a, int b) { 

tirt xl, x2, varl, var2, vor3, var4, var5; 
xl • 10; 
x2 - 0; 

for (int count 1 « 0/ count 1 <» lei; count 1++) ( 

// <-l and ++1 

if (xl < 100) { // +1 

vaxl - a + xl; // +1 
var2 = 5 + varl; // +7. 
xl - var2 * 3? // *1 

) 

olae { 

var3 m a + xl; // +3 
xl « var3 * 7/ // *2 

> 

) 

for (int count 1 = 0/ countl <- k2? countl++) { 
// <-2 and ++2 

varS - b + x2; // +4 

x2 - 6 * var5? // *3 

return (xl + x2) # // v5 

> 




m 1 5 1 



14.1 


14.2 

<> 


14.3 

<; 
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is 5] ims] 

«BA I 




(a)SSTG#6*£Sft*ttl^7 



[B9] 



PiOtedore R6TURN JjOOF JH VA*IAWT*(m f <fitf to K 2 tod f) 

L fcgjjattt wqtfi la BSC cocgocpciwfmt to MtgjcuU 

2. Derive the two ttbdioate beweea fcp,ct<U 1.2 and 3 

3. Check tt* ftwiribcfacrii««oboiiMii»lite 

4. If not feunacptric Ktiiro corrztpueUUt = {NULL} 

5. corr e*p - coactpOmde n cCT wodttfld wttfa *«?.gt*t-2 
6c corre«p~»ci»+i ■* wngp c nrfiwrr wg o daad with 

9. If cerrciy^et^+i f$ tfObtec of wrn^Nh { 

10. corrctpact* aa correapJwWl 



iZcorretjiaeeilH a «*rre*pL5€tJlrtU eomtp-f et»+i 



UJCtttn eorresp^etJist 
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[H7l 



[014] 



ItOttdm C0MfAlB^TGKS5TC7. 552*0) 

2. fefciitUycxkaofeikicacfaSOC 

MtaitoSOQitMlveaatcadcaQta 
<L Fo— achpofcfraaiipatlo Adk w rti dX 

* TWo<|h tyaahoBc A ulrf o., 

kfcsrffy ttecaaaporihtg po* laibeBSTO 
5. Obctotomo^ffAclMCftH^fbrfttpft* 
also nooov em fbrde teffr aad art of «efc SOC 

U |W6SCCbo*po*fcicrf« tea wot { 

9. cwrcn»uicLHrt » ii im i p hariMCM fjEMteMiadg 

II. HCefffotjMrtii m O u dw i tf»co m ^o n dro» ■* 




| (Code Omitted)! 
| (Code Omitted)| 




(a) tf^-r tfrsTQ 



y==o 



| (Code Omitted)] 



A (Code Omitted)! 



outp=vaJ[p] rN S5 
outdatcoutp* ' 



x-(rlp]!-0; 
p_new=xjtp]+) So 
Jx.-p; 

>(spl«0); 
sp_new=5p-1 ; 



j^new«stack(spj^ ^® 



EXIT | 



(a) **va-JUSTG 
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[B10| 



(a) 




(b) 



SA 
SB 
SC 



>1.:-^-3. 

>1_0.«M-1_tVC_0 



M1_0,++1_1/c_1 



•1_0,M1_1/O 
++1_2/cJA c _2 



V jBOtoS4; J 



S4J_~ 

/i c:=trcil\ 

^gotoSS; J 



0 



S8 Out;=M2 



S5 

(t3>t2*C2\ 
0OtoS6jJ 




++1 3 



+1jO,*2_1,*1_2, 
MV3.++1 4 



>1_1,+2_0,+1_1.*2_2, 
*1_3.M1_4.++1_5 



S€ 



(t4:=t3+C3\ 
goto S7: J 



f M2;=14+i?\ 
1 goto SI; J 



/Operation names^ 



SO: :=1, 1=2,^=3 

S1: >1 

S2: ++1 

S3: Ml 

S4: *1 

S5: *2 

S6: +1 

S7: +2 

V. 8 * 
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[Ell 3 ] 



i ~" > 



V 1 ByieCwnt~(f] 2y' 



,-> H tl :^ytB&yBCount | sX C [^>Encfc»ed] 6 > ; r 0.1.2 X 
7 C tt><toPtt >7 \ [~~"S16 UE^jll 



9 \S10 




lByteCount^2| 14 




S1S 

|state:°feiat)ii3heaT jV"'.' 
(a) 
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16] 



15.1 



15.2 

\ 






15.3 


















^7 1/-; K 








(72) IB W# *7?i?iy h • V~Y 

08540 ^yv^hv, 4 ^v^-r-<v 



(72)^# t^-v k • =7^f-y^^ 



08540 /yyxf>>, 4 -Ot^^^ 

(72)56«# • 

08540 /yy^Fy, 4 -o-r^^v 

F ^ — A (#%) 5B046 AA08 BA03 JA01 JA04 



